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Yf^ (57) Abstract: It is intended to provide an inactive Ca 2+ /calmodulin-dependent protein kinase II oi (CaMKII a ) knockin animal in 
which the protein kinase activity of CaMKII a alone is specifically injured. Since it appears that CaMKII a relates to higher brain 
functions such as learning and memory and inhibits brain disorders caused by epileptic seizure or ischemia, the inactive CaMKII a 
®^ knockin animal as described above is widely usable in cranial nerve studies on, for example, clarification of the mechanisms of 



learning/memory disorders, epileptic seizure and brain disorders. 
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m m 

[0001] it. ^Wi\&C& + /%/V^Jx.y yft#^nr^y^t- if II a (CaMKII 



[0002] Ca'V^/V^^^y ^^M^nJ-^^-i— if II (CaMKII) 

[0003] tF*|X#;K^ ^ jotf^CaMKII }3\ a U^^^h (CaMKII a ) £ /3 i^^cr - 5/h (C 
aMKIIi3)^^#^$^#ft#:«^^o ^^I^^^Mffll^/^iiK, 

/^Ia^^<^^i.b-CV^§r^^, _hfECaMKII<D^f£te, ±iLtaf^^^ 

[0004] ##ff3ti$U: TgS® Vol.47 No.l (2002) 51-57; 

##!^Cfik2: TScienceJ Vol.257 (1992) 201-206;S\ 206-211H 
##f^0tfe3 : TProc. Natl. Acad. Sci. USAJ Vol.92 (1995) 6852-6855; 
##ff 3tfifc4: Tj. Cereb. Blood Flow Metab. J Vol.16 (1996) 1-6; 

[0005] rtLJret^ CaMKII aIS@ #:^<bTL*ofc^|iey5/^T^h-7^^f^M$ 
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mfttK (D-(3) <z)5^>, ifcottiie^fctb^ti^sfe^d^s^wcabofeo — & 

[0006] ^~e, CaMKllco_hfB (1)— (3) ©*SHeSrKSUUT*ftfH"^<<, (i) (omm(D^m 

[0007] ^Wte, _h|E<D^m^^ S bT^$tvfct^-efc«9, CaMKII a *fcX£^?£ 
ttM^S^U CaMKII a <DZfv^4l^^~^*^<Dfr*m&ftKlffi&fr1t^ 

^^McaMKii a y^^m^^xxfm/^^m^m^ir^t^^mMt 
[0008] &mm#n. ±m<DmmKm.^ caMKimmmxcD^f^y^^ybx^ a 

[0009] A) ^BI^^fef*(D— ^X^^(OCa 2 7^/^^y^#'l4^n^^-f-— if 
II a (CaMKII a )S^^M(-ttt, X?£ttMCaMKII a ^fStSJ:? 

^aSc^^^fcrir^mti-^^^ttMCaMKii « y^^^#th»]^o rr-e, 

^t^MCaMKII a J £J3\ CaMKII a £5® fi^UT^I^^ #/WE^y ^S^IBft: 
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CaMKII a \C 



Stilt 



[0010] b) mm^—^yT4>^mKx^mstitc^t^wmtir^±mA)mmcoyf 



i~5fcfe{cl, <£VAtfJ ©CaMKII a 5lfrj2^(£>=» 



[0011] C) CaMKII a 0>&j&KpWVfc:fc»t31XfS : 



#@:^«_h|BA) X«B) WBiteW^ttMCaMKII a /y^^th»«>„ rftfe^K 
y-fVj CaMKII a ©N*«|©7 P PT^t- tf^ttSr^O^i^-C&t^ AT 



[0012] D) ATPb<Dffi&iZ!&mftlXli5.Wfc<DT5.S\ 
_hfSC) ffiiSc©^ fgttSCaMKII a Ay^>^h\ 



■&&M\jZ-~b$;W®LbirZ> 

ATP b<DW&K>&W£Ti 



A 



&*smx&z> 0 

[0013] E) ATPb(Dffi-&lZ!&W£V 



^fgttMCaMKII a Ay?<0#KK 



it^^^^CaMKII a <£>4§£\ ^© 



-r^iir^or, CaMKII a ^^ttM^^^b 



2# g ©y^SrTVl^—l'te 

fc 0 -oT^y^g^fi, caMKii a at^^^y^jcasftsiias^^MSr^ 

[0014] f) g # g Sb^&5££&4#8te*t-5_bfBA) — e) <d\ ^*V3&»fcfB*<zW&te 

^CaMKII a AyP^^thW}^ 
[0015] G) ^^Xh^b^W^bir^±mF)t^M(D^^mCaMK.naAy^4^^ 



[0016] h) m^mbit^xm\Hm^m^iir^nm^m^mMm^i&T^x\^^b 
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£#1§te-r6_h!EA) ?e*c <£>TOtt§!iCaMKII a M^tbll^, 

[0017] I) j®m%k&fc<D— ^Xfenjj<DC s ?y*/v^^y^ikftVky°uT4^-i'— if II 

a (CaMKII a ) itfc^^ttM^g^U ^ttSCaMKII a ^^6^5 
3fe^$^c^i^#®i:-r?)^ISttMCaMKII a /:y^MVM 0 ^J^ft^ttM 
CaMKII a 7y^Y^jRHJ3&f£oV vOfe, |»<7>iH£^— ^vT^^m^^Xi^M 
nSmX&Zo ^mm<DWimtmVffrhMM\^X^£.X\ ^ISttMCaMKII a Sv 

[0018] ^^K^^F^ttMCaMKII a ^y?4>W}%&£Tfm/v?4^MB&fe, CaMKII 

a(DS&tvx<Dmm^i%±thxx^tiibi^ mm (D— (3) <Dmm-m<D?ib. (2) <d 

[0019] tot, (1) (D^tg|5$W»^^^6>^#MttOr^V ^fgPf (Xte*TO £ 

^xm^m^(DMummm^n^w^mmmm^i&ri.x\^tx^ 
its^M^:^ • ^mmnm (adhd) 

(Dmm(Dmm^mm(Dmm(Dtz.^(D^;vmmt\^xh^mt^x.hfi^>o 

~£fc, «HKte, CaMKII(DS«Sfi(0^y— ^^il^fit*?> 0 

65o 
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[0020] miW^m<DMMMlZ.ffiZ>7Fffi\kmCaMKll a, y^4^^^(DfftHicm^^tcM 

o 

[EI3] (a) (b) fit, ^y^DNAOi^ifV^n^h^^^-rill-efeSo 
[04] (a) (b) ^V^DNA(Z)PCR^W^^i-S-efcSo 

•So 

[06]CaMKII^ ficD^ii^ ^^^^^n^h&^i^^^fb^^^i-gl-efc^ 

o 

[|ll7]B^^Ia^^^*^^-^^fflv^fcCaMKII^ttPJ^*^i-^7^-efc§o 

[08]/J^^^(D*^^— ^^fflV^fcCaMKIMttPJ^^:^-r^^-t?fc^o 
[g|9]^^|^(D^-h^ti— J^df if mVk%k&CDMi$k$:^'t 0 &frm%.m (wild 

[0021] *mm#tes Wfc<D2mM\Z&t£5\Z. *e^-^V^^^fflV^TCa 

mkii a mte^&^&mzm&^tc;v?^mm%i¥m^tc 0 ^rr-e^r, 

[0022] [1]*— ^VT'-fV^W— ©f^K 

i-^«J;v\ ^y-^^o^, ^?:m#m/&**vf\ ^F^^I^^S 
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CR^v- ^ffU ^H^fflV^T^^V^BAC (bacterial artificial 
chromosome) ^^]} — ^fa^?D— ^^^f V \ CaMKII a ifrfH^-<D^£|3^ 

[0023] _hfE^y— ^^^if9#^tL^VADNA^ci— ^ffiV^-C, 

, ^<D5^ATP$£^i&^&42# g (Dy^>-(Lys-42) ^*fj^i-3^@a?lj (AAG) 
^li^S^M^Ab(AGG) . T/V^ls (Arg-42) ^^^-e^ttSi^S&L 

/ o 

[0024] P—^yT^y^P—l*. ^<Dftmz&)1W't'%Z-b&'T*%* ttfc. _hfE^ 
[0025] [2] ^^ttMCaMKII a y^^^Ib^KDfNM 
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eo) mM^^t-o 

[0026] mnmrnm^mmm^m^mm^tit^m^m^, mm^^m^m^t 
[0027] ±m8m^mm^t^mmm^m^m^um,^m.ir^ 0 um^h^ntc^. 

^m^^mm ;£L< tetft) t, ffl^SCaMKII a i&^^^XW^m±m 
— ^(DCaMKII a fi'fs^^^[^|@.^^^i«9?F^'|4§U^m^tb^--^ci^ 

[0028] ^F^ttMCaMKII a /s/^^tb^^t^St!]^^ ¥?W&fe£tiZ>h<7)Xn 

[0029] ^mm^tcmte^—^yT^fiikfe, i><f^©-i^tt)©ti)ot, 

[0030] 0»J;U^ ^ttMCaMKII a A^^^^fESH-Sit^ #,«tfgKAfV 
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[0031] (Ser/Thr) i£<D=^-— if K^f^^ol ^ 

oflfifei^ *©ttiBi^tei&£fclfW&tt, (1) ATP^gBftu (2) (3) 

[0032] _hfS(l) OATP^^i^^i-^y^a^ (Lys) &4k&mffiTZ>. 

fe£V ^77- ^ (Ala) , (His) N ^Hr^y (Met) „ TA^r^ (Arg) t£}£<D 

&<Dmmmj:m^&&mMirz±x^mm£nx\^j3mx2bz> 0 mm. chmkh 

a (3loV vOfc^ jg^%®tifa^<Dcr>NA<D$&3&M%Lfab, Lys-423rMet^Arg, Akfcfi 
^X.§^^F?g-ttM^^S^^^^|^tV-CV^/cfe (Neuron, Vol.12 (1994) 943-956 

M0m) . m^(D^m i &M/^4>^^<Di^m^t^x\-t, mm^mtvx. 



[0033] &*5 N ^^^(D^^ttMCaMKII a y^y^lM-O^-Ob, _h3£Lfcitfc^ 
[0034] [3] ^HSIfltf^fiH^CaMKII a /^^Wi^^XXin/^^MU^m^ 
^:^K(D^F^ttSCaMKII a /v?^>Wi^$$£T$m/y?^>'imM^ CaMKII 

a (D^uT-o^-r—^m^mmm^mm^tixm, tows, caMKii a nym 
[0035] (a) mmm^m-mmm%^mum^^mm 
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fffjZEbfcJ;5 ^ ^^M^^F^ttMCaMKII a JyWsWM^ CaMKII a CO 



&X%Z> 0 (l) iEra-^fcHfrSfra^BJ-S^JB^ 



, (2) jfi* 



mmmcomm^iL^t^mmx^o 

[0036] (B) CaMKII a ©Xfl <D^y — — >^^<£>J& 



mXit^rT^tm^Xy), CaMKII a (D^SC^Iifl^K fr*0$b%:#}Kmi&TZ>Z.k 
[0037] ^mizMfom &<D— o-Cfc^CaMKII a ® & g fr&^^&^fcJ^ft/^T^h 
fie©l$C!4iav\ — CaMKII a <Z>® iLT©^^Wfc^, 

M<D^mfr^MW£&nm&co&m&?j3^mzft?^btmmx^% 0 

[0038] (C) CaMKII a <D^~V]^&i/^xm&<DW}teiZ&&1r&m<Df^ 



Si^^f-J;^ CaMKII a (: 



[0039] i^-zfxm&m & #^tt^#o-c^-r^-^5/^^ti]B^^^-rr t&%ab 
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tltV^ 0 CaMKII a ^ZfaWlK&^Xfi.* v^^/hJi&J^g fi<W£o£ 
Vh^V^hmtf:*). CaMKII a (Dffi^(D^mn^ttffi^M;v?4>^y^m 

mm^mm^^M^m^^mm^Wi^m^m^^tmx^o 

, CaMKIIa(DMfi^bT(D^fa^^C^XTV^^:^^, CaMKII a CO^LCOW 

<D^mm%gf£ti>x\,^ 0 ^x\ tm<vm&n}bfe^-r7°*mmm&<DZ-bx& 

i/^-i8o^if^i-^(Z)-efcSo 

[0041] (D) CaMKII a COmmMM^Mm^m^fcir g By^^bMicDy^fbff 
^^gj-^r>^^ ^^-^^(Z)^^^— h^fflV^T, ffirt^fett^CaMKIKDi 

ay^HM^li^itiiu fiw-r^^j;^ By^{b(DM» 

MZmhfi^irZ^bfr-tjmxfoZo 

[0042] CaMKII«\ ^^#g^^^(tSlHJ3^rtCa 2 V^/^<D^^^fiV^^^bT, 

^m\^^taumm<Dmm^Mm^m^ir^t^K.hfhx^^ 0 caMKiat, 

Xf^^<Dm^) COT^ym, -y (Thr-286) CO g ey^^fb/^fc3 0 

Thr-286(D i By^^bf*, «rtCa 2+ (DaS^iSTb^^^^^T^— ^ (JK 

y>mfbSMt) (^J:oTUiy^>f^*vfev>i^t), caMKii^^b^S, -ttefr-hm 



WO 2005/093051 



11 



PCT/JP2005/005350 



[0043] CaMKllte,10~12ffi<DfamteVzf^~*yh(M<Di&&te. a b & ) fabt£Z>g>M. 

%Vzf^~iyhffl^&Z.Z>k3§X.tbtlX%iZ 0 CaMKII a (D® tLT©^^Wctl 
, -^(Ddr^-— ^^(D^^^^bfc^^^^yvy^^^Xi*, CaMKII a W 

2fi-efc3V MSCaMKll 0 ir#^#*#r«it^r^i-^a^^^tt, ^oifiL 

^rt-e(DCaMKII a (DThr-286 (CaMKII £ (D#-^^Thr-287) <Z) g By>^fk;6^ 
(DMcW£^MZ.i£Z>b^7LhtlZ> 0 CaMKII a <Dg g #:^/^<^ 0 -CL^o^J;5 

[0044] (e) ^jt^pfe • ^mmt m (adhd) ^^cD*t#^m^^ffi^K^^^^^fc 

[0045] ZJTltM&W£X<D%mXZ. -fet2b=^, K^^^LT. »4WB#©fjiflbfT 

»Sr«!HNib-CV^^dS^ie>^tT*3!?, /hiS^asttS^^cRS-^lbttfiE *(adhd) 
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[0046] ^^M^^F^ttMCaMKII a /^^MBJi&^ol vOfe x _L3£Ufc (A) — (E) tm 

[0047] |^T, CD sfffi&mCaMKU a J^4^Wi^0t\^X, ^F^ttMCaMKII a 

[0048] mMmi:^—^y'T4>^>^b : 7^bC0i / fW} 



Sy?4>^Vxft!&<Df£lb<D&~^yTj>'ya>'Xh ! 7?b (targeting construct), 3E 
IgCDCaMKll a iHS^ (wild type allele) „ *H |HH<^|&;i£rfcLfcCaMKII a 
jfrfs^- (mutated allele), Crel^^^lf if (DfNffl ^ioT^^^^^ftttitf^ 
^-^rllJ^b^cCaMKII a (mutated allele after Cre recombination) (Dfflf 

at^tV-^tl^^^J^^^o N, K N X, EV, A, -ttl/^frNotU Kpnl, XbaK 
EcoRV, ApaK HindIII(D$!||S^^§IISf$P<fcSr*"t"o 
[0049] <^V^^^^*5V^Tf*. *i\ ^^t+gHHi^SV^hCaMKII a ©c 

DNA^fflV^T, -^•>^TT2^ajJStt(Ett^BJ3a, ESj«) ©^DNA7^^7!J 
— Sr^y— ^S^U -^^CaMKII a <D^yy^2 (exon2) £^t?5ft'(£^®r,tf" ; §r# 
fc 0 ^^y^2tt, CaMKII a ©flH4 I t , 'i>"C*)542# g U vV( 

Lys-42) ic+B^-rs^rfifeE^JSr^tp^y^abSo r^fcte^Srtf&^^K^ 

^jf AUfc&fc % ®JIS#^flBHSrfNKb(|gi©wfld type allele#fl&K ££>(£lf- 

[0050] ^M^y^^^^K^fflV^cPCRSx{Cj;o-C, ^^y^2rt(DLys-42^^fJ^i-§ 
g?BfeE#l (AAG) lCllfi^EMSr*AU(AGG) , T/V^y (Arg-42) fcfc5«fc5j£& 
M^rfc$^Tfc( 01 ©targeting construct#J$ 0 E^K ★^te^M^A^fc- 

laot, ff/c^BstNI©JP»*^J;^i(fMi^C$«'^^7:^c(|l|2#m) 



^— o 
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[005 1] £<b ^ IoxPIB^IJ l^^tlfctt^-fi/^mMB^- (PGKneo) &^?y>2<D3 ' iJUJ 

MCl-DT-A) &mm j mt$^Air%z.tic£<9^ z—^^r^^^v^v^ 

$c£-^fc(01<Dtargeting construct#M) 0 
[0052] [Hife#!|2 : ^V^^^^h^^hOES^ai^^O^A] 

^DNA^PCR&^i^ifV^in5/Hi^J;o-CA?WL, |&#:524{®cD=in^— (Dtp^<b 

OOmutated allele \Z.jf^f\J^> 0 
[0053] _hfE^Sx^J:«9#&>tbf'^tt^n-— fcoVvCfS, ^M^Wt^U^VCRMm 

V^"CCrel/=3^tr^-— if^rpuromycin N-acetyltransferase (Pac) ir^^^l^r-ti/tfW 

^PCRfe^lMfV^n^h^^ iotifL, Crei/^tf ^— if (Df^EB l:j;ot^t 

W^Wttite^^^^^tL, loxPfE^J (Demote §§tt^ - £#fc ( El 1<D 
mutated allele after Cre recombination^^) 0 Z-tlh<DWi 1 &t r t L — ^Col^Tt^ S 

[0054] [Hii^!|3 : ^F^ttMCaMKII a SyWy^&XtDfcW 
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[0055] : ^F^ttMCaMKII a /^^^-^^^(D^^f-DNAl^^/KD^^f-] 

[0056] fiMW-te, K^M^O^ (+/+) , mmtk&W<D— ^^ftMCaMKII a Mfc^- 
^2$A$tlfc^n^^ (+/-) , f B l^^cD^^^MCaMKII a Mfcl^ 

tfmAtsntt^i?* (-/-) ©Mwiiid^^ti^wvADNA^ttiL, 

fcfe, #^IWI^i^JSi-^3'7 0 n-^(3' probe), ^-^V^^^^h^ 

ffi^HMi^^^i-^rtgP^ti— ^(internal probe) <D2MW.X&% (Ell 
#fR0o ^VADNA^$IJPg^*ApaI^ffi#, 3' probe(Cli^^t±i^^E|3 (a) 
IE* m^m^EcoRVXmmi^, internal probe^i^ftf^^lEI (b) ^£tb£ 



[0057] ffi^M (+/+) (a) Apal digest. t?4.5kb, (b) EcoRV digest. -C3.68kb<7V^K^ 

tkm&nZ><DKM^ ^F^ttMCaMKII a ^y?4>^^VX (-/-) "CI*, (a) Apal 
digest."C5.5kb, (b) EcoRV digest.^2.15kb£M{S^<^@^i|a^^;t^^i~^M^ 

>-K^m^tL§o ^t^** (+/-) ^M^^^-e^a6^tLfc^(D 

[0058] ^fc, ^Vi^DNAOPCR^If Id £oT#^r>^<Djfr|S^-Mtf>#!:^ (genotyping) 
^a#-r^loxPlE^IJ#AfP^^tpy°^-r-^— V ^PCR^JJf (loxP-PCR) 

foZo mMiCTjkirX^C, ^^S-^ r >^(+/+)^loxP-PCR0^)^22Obp-efcS<Z)^>Pf 

LT\ *^E-^ r >^(-/-)-e^, loxPia?U<D#At-J:oT287bp£;ft<&oTl^ 0 
[0059] H4 (b) fi, ^yy^2rt(D^^M^A§P^-^tPPCRS^)?rBstNI-e$IJPS^^M 

S(PCR BstNI digest.) i-§^i^j;«9, ^M^^i-ff^^Dir^iL^ffifab-C 

v>5^, i-^^SBa^gmc^ii) ^m^xv^^t^mmi^tcm^x^ 
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3 0 m2iZ.^1r£5K^ CaMKII a M.te^(D^?y>2ft\Zf£&1rZmW&E&lAAG( 
Lys-42 icm ^ ) ^AGG (Arg-42 m ) — t l^Sit (fi&M) Sr^C&itrSn t \ZL 

£•9. ff^BstNiffjiJPS^miiff^fi^mm-r^o l£oT, 04(b) # 

-/-)t?f*. fffc^BstNI$IJRS^^^OI|fr^i^"e#§fc^{-, 131bp N 97bp, 63bp(D3 
^^^^K^Sffl^i-So ^^n-v^ (+/-) "CIS, 194bp, 131bp, 97bp, 63bp<D4^CD 

[0060] ^^y^2rt(D^^m^A$i55>^tpPCR^(D^iE^j^ii:^^i- 

type) -e«Lys-42^^B^i-^^^IS?IJ (AAG) , ^-^^(homozygote) -C^Arg-42 
t£*B ^1rZ>&MWffl (AGG) „ ^Tv-^V^ (heterozygote) X {3AAG AGGCO BB^IJ #S 

[0061] [Hils#!|5 : ^F^ttMCaMKII a /^^^r^(DM^fS ^^/KDj||f-] 

^fofc 0 -^(D^m^llle^^^^o CaMKII a l^tM^S^tS^frti^t 
ft-CJ*, ttlia (forebrain) x /M&j (cerebellum) (+/+) , tt^V* (-/-) 

ffi-C, CaMKIIa®Ql/^</V'^K^^^*M^^tV^ofc(|^|lI_h)o Z.<DZ.bfr 

v^mx\ ^(DmmcMfemfrbtitzfi^tiimmT) 0 

[0062] jfcfc, ^^i^^^^-h^fflV^, #MW^:7°^K^fC^J;3CaMKII<D 

fSttSte^fo^o -?r(D^^; N H7^1-£5^ CaMKiia £ icik^xm&X& 

Z>WlMlZ.$o\ vCt3\ -^^n-^r>^ (hetero) „ afc^E-v?;* (homo) "Cte, (wild) t 

^^^^^o(t§^#^tt», CaMKII j3 ^i§^(D^%x.^tt^ 0 
[0063] — CaMKII j3 ^ a ^jt^TM{£^fc3/|\l»£:3ol ^Tte\ 081^^5^^ 3? 
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[0064] £*_h<Djj&£i&^ ^F^ttMCaMKII a J^^^^XU, CaMKII a <D® S W 
[0065] [Hife#!l6 : ^F^ttSCaMKII a /iy^>"^^(Dt±l^, ^#^] 
[0066] [^1] 





homo 


hetero 


wild 


total 


male 
female 


9 (20.5%) 

1 0 (20.4%) 


26 (59.1%) 
24 (49.0%) 


9 (20.5%) 
1 5 (30.6%) 


44 [47.3%] 
49 [52.7%] 


total 


1 9 (20.4%) 


50 (53.8%) 


24 (25.8%) 


93 [100%] 



[0067] mu^-rxyK. ^Tv^yxfim^wt. m%M. ^^^^ti^tim^a) 
/v?4>^vxxfe^(D&j;mMm±i<Di&Tfemfrhti~f, z.<d m&<D 

[0068] : ^F^ttMCaMKII a /s^^^^&frSWM^lft^'tST] 

Wf^ttMCaMKII a /-y^>^^t(DmXWi^^WiKM^^^M^Vfc 
MCaMKII a /y^i^r^-CS>5*J^E-r^ (homo) (DflBiHJ Jf"T?a>5o 
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[0069] ^Hl^i-J;5^ WftftS(Ci) % (CPu) ~e<Dmmt. 

|!9^;k#fcl£#f8fck;ftftv^ {W*fegt (Acc) wflH^tt, mSMtelk^x* 

^^'C'lSTb'CV^Co 5£*JfcUES^f5^:*lC ^^h^-^^^T, \Bf}Xm 
Acc/Cx) tl^Xit^lir^t, m^WLXm20.1%X'hZ>(DKM^ * c e*^^t?f*99.8% 

[0070] : ^F^ttMCaMKII a /^4^^^\Z.id\1r^\ ^tl/wmi^i&T t^tl 

^ (50mg/kg) «rtr ofc&l^ i^Sh^-Ctt, ^#tt<D^n— W^fcofc^ 
, ^ttlSX-k, tf\^fbA,^<Dmm-h>t£frot'(D\Z.n\^. ^KW^ttMCaMKIIa 

[0071] M4Mtp^^^¥*W^^t-*5tt§^^»^Et#:^M-<fc^^, 

M-^^"C{i53|2Cr|30E (0%) -efcofcCD^*tU ^7^13-^^1:1*95125^5^ (5%) % 
* ; e-e^-e^48|ZE4 5 12|E (25%) ^FfgttMCaMKII a Jy?s(l/^^\Z.5d\ vf, 

mhf)A^timfpm<^x\^tz. 0 z.(D^mt, ^ • ^mu^m^x ; 

CaMKII a y^?4^^V^1faMX&&^b&R\i&\^X\^b^^bthZ> 0 
[0072] £l_t(D%£^^ ^mW^Tf^VtmCaMKU a ;y?4^W}W. TA/^A/BfK M 

m^<D^jvm^tvx^mxh^m^M,m^^i-h(Dt\^x.^ 0 

[0073] ^^^(D^^ttMCaMKII a Jv?4>W}!%)&£.Xfm/V?4^MB&fe, CaMKII 
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CaMKII a ) itfc^-^f&ttM^g&U ^ISttSlCaMKII a 

, CaMKII a (D^/^^y^^tgfeJ;^^^ hl^±<D#*#r^J^fgf^ 
#£tl/CV ^r^^#^^i-§^?gttSCaMKII a /y^^tMfc 

MCaMKII a 7^4>4¥^bW}^0o 
[3] CaMKII a <Dmm?M^Ctetf%lXfe^^T*jm^M&&^f'^t&W& 

ii-5ft^JSlXf*2fEife(D^?&ttMCaMKII a /y^^thftt. 

•^3fEic»^^ttMCaMKII a /s^^fcM&^o 

ttMCaMKII a /y^^tH^, 

CaMKII a yy^WV^fcH 

m^i-^ff ^lfEifeW?£'l»CaMKII a /yMy^tMi, 
[9] *1 Inlifefefr©— ^Xtt^^Ca^/We^y ^#1£:/n-^f >-^— ifll a ( 

CaMKII a ) *tfc^£r?F?£t£§!fcBi$IU ^ttMCaMKII a «r3&^t-5,£5 fcBfc 
^-r^^irl^oTCaMKII a (D^d^^dr^— -^fiH4^#Mfi?l^fit**tt5^ 
% CaMKII a <D^/^^y^^|6^J;^^^y h^±©#ft^^JE^I6f*i^ 

#£ti/ci ^^^^m^-rs^^ttMcaMKii « /^^mm Q 
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□SI] 



(CaMKIIa K42R, 
K[ AAG ] — > R [AG G ]) 



N 



BSK 



(CaMKIIa) 



17 

(CaMKIIa K42R, 
K[AAG]->R[AGG]) 




K42 (wild type) GC CAAG ATT 

Lys 

\ 

I BstNl site 

K42R (mutated) GbCAGGlATT 

\ Arg / 

\ / 

\ / loxP 



K 



exon2 
* 



XEV A 



t i 



PGKneo 



EV Xn 
J u 



/ 



H 



exon2 



/ 



/ 



/ 



/ 



1 

K 
i 


XEV A 

I i 1 


A 


/ 

EV XH A 




m 3' probe 



H 



4.5 kb 
internal probe 



3.68 kb 



exon2 



loxP 



XEV A 



J I 



PGKneo 



r r~i — 
H EVEV 



EV XH 

J LX. 



A 

1 



M7\s)l> after 
Cre recombination 

(PGKneo-deleted) 



exon2 . .. ■ loxP 



7 

K XEV A 


* 


EV XH A 






m 3' probe 



internal probe 



2.15 kb 
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CH2] 



K[AAG]-->R[AGG] 

[BstNI] 



BstNl 

■ — — 1 










upper primer mm 

• 


0.29 kb 


H lower primer 



0.1 kb 



BstNI 

0.19 kb 



K42(»£SD 



0.1 kb 0.06 kb 0.13 kb 



K42R(^M) 
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[03] 



(a) 



(b) 



Apal digest.<--3':?P— ~J 



*~ j ++. 



wot 



Hh/+ +/- 



-/- 




5>5kb 
4.5kb 




3.68kb 



-* — 2.l5kb 
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[04] 



(a) (h) 

^VMtf^OoxP-PCR) PGR --> BstNl digest, 




+/- 4-/+ +/+ +/- -I- +•/+ -/- +/, „/„ +/. + / + + /. + /„ 



If iMl ($PJ26) 
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[05] 



Lys 



ATGCT GCCA AG ATTAT CA A 

r n 




Lys + Arg 

AT GCT GCCANGATTAT CAA 



Arg 




ATGCT GCCAGGATTAT CAA 
130 140 

I 




[06] 







1A/ 







anti-CaMKIlp 







1^ 



t M IS (£?M26) 
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[®7] 

mm 




[128] 

/Mia 



1 20.0 




AxP fit 



If iMi (MI026) 
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